Orientation of biological apatite (BAp) in hard tissues is very sensitive to the stress distribution in vivo.1,2 Analysis of the BAp orientation is therefore a useful method to examine mechanical properties of hard tissues. At present, however, the clinical diagnosis for pathological hard tissues is dominantly performed on the basis of BAp density, so-called bone mineral density (BMD).3 Osteoarthritis (OA) is one of a group of common bone diseases which are related degenerative disorders within an articular joint. The cartilage degeneration is closely related to the loss of bone structure under repeated loading. In this study, preferential alignment of BAp was analyzed on the subchondral bone in human knees with OA to clarify the effect of OA on the bone microstructure.
A specimen of a knee with OA in a femur used in an operation replacing the knee with an artificial joint, was provided by Osaka City University Hospital and was judged to be grade III (Kellgren and Lawrence, 1957). The patient (a female aged 80 years old) gave informed consent for this study. The specimen was immersed in a 10% formalin neutral-buffered solution to suppress denaturation of the organic matrix. Before and after removal of cartilage on subchondral bone, X-ray diffraction measurement was performed using the microbeam X-ray diffractometer system (M18XHF22-SRA). Preferential alignment of the c-axis of the BAp crystallites was analyzed in the normal direction on the specimen surface. The detailed conditions for the X-ray diffraction analysis were described in our previous paper.2 Preferential orientation of BAp was determined by the relative intensity ratio of the (002) diffraction peak to the (310) peak. The preferential alignment of the c-axis of BAp in medial and lateral condyles between -3 and +3 is statistically significant (p<0.05) due to the effect of OA. Concentration of stress occurs in the medial condyle without a cartilage,5 resulting in increment of the preferential alignment of BAp during proliferative change in the subchondral bone.
More detailed studies using a large number of examples are needed to understand the variation in the BAp orientation in OA knee. However, the preferential alignment of BAp must be one of new measures for checking the degree of OA and pathological understanding. 
